In the second half of the nineteenth century anaesthesia was established, the needle and syringe had been developed and intravenous therapy was becoming a reality. It was inevitable that experimentation with intravenous anaesthesia would eventually begin.
The first person to successfully administer intravenous anaesthesia was the French surgeon, Pierre-Cyprien Oré. He began experimenting with intravenous chloral hydrate in 1872 and in 1875 he published the first monograph on intravenous anaesthesia in humans. He reported 36 cases but unfortunately chloral hydrate was not the ideal drug as recovery was slow and the therapeutic dose was very close to the toxic dose. The high mortality rate with this method meant that little further research on intravenous anaesthesia took place for several decades.
Hedonal was a synthetic derivative of urethane which was developed in Germany as a treatment for insomnia. In 1901, Nicholas Krawkow and associates in St Petersburg began investigating the properties of hedonal 1 . After reading the research of Ludwig Burkhardt into intravenous ether, Krawkow considered the possibility of using the drug intravenously. He invited a young surgeon, Jeremitsch, into his laboratory and, after they achieved favourable results, they consulted the Professor of Surgery, Sergei Fedoroff. Jeremitsch administered the first intravenous hedonal anaesthetic intravenously on December 7, 1909 in Fedoroff's operating theatre. The patient, an elderly man with a malignant lesion on his leg, received a total of 375 ml of 0.75% hedonal in normal saline. He was given three separate infusions and awakened between them, but then slept for six hours after the operation and reported no side-effects. Another 43 cases followed, with operations varying between 14 minutes and 2 hours, 42 minutes. The largest dose administered was 1100 ml. There was one case of respiratory depression and two failed anaesthetics due to inadequate venous access.
The first mention of intravenous anaesthesia in Britain was in late 1911, when Felix Rood 2 reported his use of 5% intravenous ether. This technique had been recently proposed and trialled by Ludwig Burkhardt in Germany. Rood was convinced of the merits of intravenous anaesthesia and felt it offered many advantages over inhalational anaesthesia.
Rood's experience with intravenous ether in 18 cases led him to conclude that it provided great flexibility, with the ability to rapidly vary the depth of anaesthesia. It gave good postoperative recovery, with very little vomiting and pulmonary irritation, and had the added bonus of providing fluid to compromised patients.
Hedonal was reviewed by the British Medical Journal in June 1912. By this time Fedoroff had 530 cases to report from the total Russian experience. None of the deaths he reported were directly attributable to hedonal, but eight patients had required assisted ventilation. He was using a 0.75% solution, warmed and filtered, and found that "around 400-450 c.cm" was necessary for most cases. Various anaesthetists had begun using the drug in England, notably Mr C. M. Page at St Thomas's Hospital. He reported 100 cases with continuous infusion; he had no deaths and no significant side-effects. Three deaths were reported from other parts of the country-one from heart failure, one from respiratory failure attributed to tuberculosis and a child with status lymphaticus who also died of respiratory failure.
In the proceedings of the Medical Society of London in October that year, hedonal was a major subject for discussion 3, 4 . Mr Page explained the common delivery method from a warmed tank directly into the saphenous vein: "The fluid in the tank was formerly kept at 120°F., but that this was too hot, 110° or 105° being quite sufficient. He attributed several cases of local thrombosis of the vein to the use of too hot a solution."
Dr Z. Mennall also presented a paper on the use of hedonal with special reference to intracranial surgery, stating that "If possible the blood pressure was taken first". Sykes 5 summarized his comments on dosage: "The amount necessary to induce anaesthesia varied greatly, and the higher the blood pressure the more anaesthetic was required. Far too big doses had been given in the past." Blood pressure monitoring was relatively new at that time and the concept of titrating anaesthesia to blood pressure quite novel.
Hedonal produced wonderful muscle relaxation… "The flaccidity of the abdomen was marked, and was only comparable to that obtained during spinal anaesthesia. The type of anaesthesia obtained was almost perfect. There was complete relaxation, an excellent colour and pulse combined, with quiet, regular respiration: in fact the picture of natural quiet sleep." Interestingly though, hedonal did not provide anaesthesia of the skin and the skin reflex was thought to be an important indicator of dosage. "Skin reflex: This should never be abolished. It ought always be possible to elicit a movement of the leg by stroking the sole of the foot sharply or by pinching the lobe of the ear to get a lateral movement of the head." Dr Mennall had also earlier mentioned this when discussing induction: "..the incision could be made when 500c.c. had been given. It was essential that there should be a brisk skin reflex, so brisk, in fact, that the patient had to be held down, in consequence of which it was necessary for the surgeon to make one quick cut through the skin and afterwards avoid touching the skin edges."
Unfortunately there were also problems-delayed recovery, a significant incidence of respiratory depression and the likelihood of pulmonary oedema, principally because large volumes were required. Presumably it was these problems that led to the abandonment of the technique. After this initial flurry of enthusiasm it just disappeared and is scarcely mentioned again in the literature after 1914.
In 1913, Noel and Souttar reported the use of intravenous paraldehyde and magnesium sulphate was suggested by Peck and Meltzer in 1916. Intravenous ether developed a limited following but none of these agents was ever popular. Still, the technique of intravenous anaesthesia had been established. The challenge was now to find a satisfactory agent. CHRISTINE BALL, ROD WESTHORPE Geoffrey Kaye Museum of Anaesthetic History
